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Abstract 
The paper presents the vegetation map, on a scale of 1:4500, of the Szappan-szék UNESCO 
biosphere reserve core area and a short description of the mentioned vegetation units. 
The dominant association in the exceedingly alkaline water of the Szappan-szék lake is 
Pan'ipotameto-Zannichellietum. The following associations form zones after the drying out of the lake 
(towards the deeper parts): Agrostio-Caricetum distantis, Lepidio-Puccinellietum limosae and Suaedetum 
maritimae hungaricum. The dominant associations of the surrounding sandy territories are Brometum 
tectorum and Festucetum vaginatae. The Diplotaxi-Agropyretum and Tribulo-Tragetum associations can be 
found in the old-fields and the abandoned vineyards, respectively. A scheme of the possible 
transformation processes of these weed communities into the natural ones is also presented. 
The most important environmental problems of the core area can be traced back to the regional 
decrease of the water-table. 
Key words: aerial photograph, biosphere reserve, halophilic vegetation, saline lakes, vegetation mapping, 
vegetation of sand dunes 
Introduction 
The Szappan-szék UNESCO biosphere reserve core area is situated in 
territory IV of the Kiskunság National Park (Fig. 1). It borders on the Szívós-szék 
core area, the vegetation map of which has been presented ( B A G I , 1 9 8 8 ) . The area 
of Szappan-szék is about 2 5 hectares (cf. TÓTH, 1 9 8 5 ) . 
Szappan-szék is one of the saline lakes which has emerged in a dip between the 
sandy dunes, that consist of sand of Danubian origin. It covers a long stretch with an 
orientation in a NW -SE direction due to the most frequent NW directional wind. 
The lake emerged at the end of the Pleistocene period. It has been proven that the 
water-impermeable carbonate mud layer was sedimented directly onto the loess of 
the Wiirm3 glacial ( M O L N Á R and M U R V A I , 1 9 7 6 ) . On the strength of this finding, 
the lake can be regarded as the oldest one in the Kiskunság National Park since the 
surrounding lakes undoubtedly emerged in the Holoccne period (cf. M L H Á L T Z and 
F A R A G Ó , 1 9 4 6 ; Z Ó L Y O M I , 1 9 5 3 ; Mucs i , 1 9 6 3 ; J Á R A I - K O M L Ó D I , 1 9 6 6 ; 1 9 6 9 ) . The 
difference in the location of the buried carbonate mud and the present situation of 
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the lake bed shows that the extension and location of Szappan-szék had changed a 
lot since the time of its cmergence.The area of the lake, in all probability, decreased 
since a carbonate mud layer has also been deposited under the bordering sand 
dunes. 
Szappan-szék belonged to the lakes with the most permanent water level; it 
very rarely dried out entirely in the past (e.g. in the '40s), but the decrease of the 
water level of Szappan-szék was especially in recent years, and, furthermore, it dried 
out in years 1987-1989. According to opinion of many scientists, the permanent lack 
of water is traced back to the undesirable effects of water management; The water 
management works implied a drastic interference in the life of lakes: It led to a 
regional decrease in the water-table, which is the water source of these lakes (ANDÓ, 
1964). The direction and intensity of salt and water transport were considerably 
modified by the diking. Due to canalization, the water impervious carbonate mud 
layer has been damaged, therefore, a large amount of water may infiltrate to the 
lower sand layers (MOLNÁR, 1985). Apart from the decrease of the average water 
level, the salt loss of the lakes can also be detected. The water of the Szappan-szék 
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lake shows the most alkaline pH reaction in the Kiskunság National Park. (Its 
Hungarian name refers to this, the word Szappan is soap in English.) The pH value 
of the water may be 11 by the end of summer. 
The fast hydro- and haloecological changes caused a radical transformation in 
the vegetation of the lake. Such drastic vegetation change has to be taken into 
consideration in the sandy territories that surround the Szappan-szék core area: a 
significant part of these territories was plough land, the cultivation of which was 
ceased for an environmental protection reason. Therefore, an important task is also 
to pay attention to the regeneration processes of the natural vegetation of the sand 
dunes. Apart from this, vegetation transformation processes are induced by the 
decreasing water-table ( S Z O D T F R I D T and F A R A G Ó , 1 9 6 8 ; S Z U J K Ó - L A C Z A , 1 9 8 6 ) . 
Hence, it is important to elaborate and documéntate the present state of the 
vegetation of the biosphere reserve core area and its surroundings. The first step is 
the preparation of a vegetation map. 
Materials and Methods 
The vegetation map has been prepared on the basis of a colour aerial photograph, the 
magnification of which was to a scale of 1:5000. The mapping of the relatively narrow zones of 
vegetation in the lake required a magnification of the aerial photograph to a scale of 1:4500, hence, the 
scale of the published map is also 1: 4500. The map shows the core area with its surroundings. The map 
is issued in the form of sheets joining without overlap. The four map sheets and their key are formally 
published as an appendix to this paper (BAGI, 1987; 1988). 
The description of vegetation units follows the system and methodology of the Ziirich-
Montpellier Phytosociology School, despite the fact that the categorization of several transitional 
vegetation units (which have been developed due to the intensive vegetational transformation processes) 
encountered difficulties. The denomination of the species and syntaxa are according to the work of Sob 
(1980). 
The map was elaborated in 1987. 
Results 
The associations of the mapped territory can be classified into two quite 
different groups. The vegetation units of the first group have evolved on soil 
deposited onto the terrestrial sediment of the former bed of the lake. Due to the 
water-impermeability of carbonate mud, these associations have high water demands 
Depending on the salt content of the surface layers, the spectrum of the soils covers 
the soil-types from solonchaks to solonetzic meadow soils ( V A R A L L Y A Y et al., 1 9 8 5 ) . 
Dryness tolerant associations belong to the other group. These vegetation units have 
evolved on sandy soils. 
The mentioned cenotaxa may be classified by the cenosystematicai order as 
follows: 
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LEUNO-POTAMEA SOÓ 68 
Poiameiea T x . e l PRSG. 4 2 
Ruppietalia J.Tx. 60 
Ruppion marilimae BR.-BI. 31 
Panipotameto-Zannichellietum pedicellaiae Soó (34) 47 
Ranunculo (Balrachio) aquatili-Ranunculetum polyphylli S o ó (33) 47 
PVCCIHELUO-SALICORHEA SOÓ 6 8 
Thero-Salicornetea ( T x . 5 5 ) T x . e t OBERD. S8 
Thero-Salicornion (BR.-BL. 33) T x . 5 0 
Suaedeium maritimac hungaricum Soó 47 
- Puccinellia facies 
Cyperu-Spcrgulanon SLAVNIC 4 8 
Acorelletum pannonici Soó (39) 47 
- puccinellieiosum limosae 
F ESTUCO- PUCCINELLIETEA SOÓ 6 8 
PuccineUeialia Soó 40 
Pucánellion peisonis (WENDELBG. 43) Soó 57 
Lepidio-Puccinelieium limosae (RAPCS. 27) S o ó 57 
- Puccinellia facies 
- Acorellus facies 
- Aster tripolium facies 
Junción gerardii WENDELBG. 43 
Agrostio-Caricetum distantis (RAPCS. 27) S o ó 30 
- festucetosum pseudovinae 
Artemisio-Festuceialia pseudovinae Soó 68 
Festucion pseudovinae Soó 33 
Achilleo-Fesiuceium pseudo\ inae (MAGYAR 28) Soó (33) 45 
FESTUCO-BROME.1 JAKUCS 6 7 
Festucetea vaginatae S o ó 57 
Festucetalia vaginatae Soó 57 
Bromion tectorum Soó 40 
Brometum tectorum (Soó 25) BOJKO 34 
- Secale sih'estris facies 
- Cynodon dactylon facies 
Festucion vaginatae S o ó 29 
Festucetum vaginatae (RAPCS. 23) S o ó 29 
- stipetosum sabulosae 
- salicetosum rosmarinifoliae 
- Holoschoenus facies 
- Calamagrostis facies 
Festuco-Brometea BR.-BL. e l T x . 43 
Festucetalia valesiacae BR.-BL. el Tx. 43 
Cynodonto-Festucion Soó (40) 71 
Potentillo-Festucetum pseudox inae danubiale BODROGKÓZY 59 
- cynodontetosum 
ClIENOPODIO-SCLELUSTHEA ILADAC 6 7 
Secalietea BR.-BL. (31) SI 
EragostetaUa J.Tx. 61 
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Tribulo-Eragrostion minoris Soó el TÍMÁR 57 
Tribulo- Trageium Soó et TÍMÁR 54 
- corispermeiosum 
Digitario-Portulacetum (FELFÖLDY 4 2 ) TÍMÁR CI BODROGKÖZY 55 
Chenopodietea sensu Soó 71 
Onopordetalia ( B R . - B L e l T x . 4 3 ) GÖRS 6 6 
Dauco-Meliloiion GÖRS 6 6 
Diplolaxi tenuifoliae-Agropyrelum reperuis MÜLLER el GÖRS 69 
The cenological characterization of these vegetation units is reported at a 
depth necessary for the interpretation of the units on the vegetation map. The cited 
literature can be regarded as a comparative cenological standard. 
a ) V E G E T A T I O N O F T H E L A K E B E D 
Due to the high pH value of the water, Parvipotameto-Zannichellietum 
pedicellatae association develops in the water of the lake. A large amount of the 
biomass of Zannichellia palustris ssp. pedicellata and the Polamogeton pectinatus is 
produced towards the middle of summer. The denominative species of Ranunculo 
aquatili-Ranunculetum polyphylli association can also be found (PlETSCH, 1982). 
After the drying out of the lake, Suaedetum maritimae hungaricum association 
develops in the deepest part of the lake, where perennial species are not able to 
survive the long inundation. The coverage of the annual vegetation sometimes reach 
a level of 80%. The decisive majority of the vegetation consists of only one species, 
which is Suadea maritima. The Chenopodium glaucum and Chenopodium 
opulifolium are found by threads. The pH value of the surface layer of the soil is 
usually more than 10 in the case of this association (cf. TÍMÁR, 1954; 1957; 
BODROGKÖZY, 1962; 1977). 
The perennial Puccinellia limosa is able to survive, where the period of water 
coverage is shorter than the deepest part of the lake, at the same time, the Suaeda 
maritima still has a significant coverage. The spreading of Puccinellia limosa well 
reflects the direction of vegetation transformation processes of the next years, which 
will be manifested in a gradual turfing of the lake bed. Besides the above mentioned 
species, the Aster tripolium ssp. pannonicus, the Bolboschoenus maritimus and the 
Acorellus pannonicus also appear by threads. 
The next mapped zone towards the higher reliefs are covered by Puccinellia 
facics of Lepidio-Puccinellietum limosae association. The facies is poor in species, 
the vegetation almost entirely consists of Puccinellia limosa. Acorelletum pannonici 
association develops where the Puccinellia grass become thin (caused by grazing or 
trampling). Moreover, the Acorellus pannonicus appears in a significant percentage 
in the higher parts of Lepidio-Puccinellietum community, it is particularly 
characteristic of the western side of the lake. The Aster tripolium ssp. pannonicus 
form facies at the highest parts of the zone of Lepidio-Puccinellietum association. 
Every vegetation unit characteristic of which the significant dominance (more than 
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50%) of Puccinellia limosa was drawn together into one zone in the vegetation map 
( c f . R A P A I C S , 1 9 2 7 ; M A G Y A R , 1 9 3 0 ; M O E S Z , 1 9 4 0 ; S O Ó , 1 9 4 7 ; B O D R O G K Ö Z Y , 1 9 6 2 ) . 
The higher parts of the lake bed are covered by Agroslio-Caricetum distantis 
community. Due to the narrowness of this zone, it was not possible to separate the 
lower units of this association. (But cf. the case of Szívós-szék UNESCO biospere-
reserve core area ( B A G I , 1988).) Altogether two zones were distinguished in the 
vegetation map: the typicum of the association at lower reliefs and festucetosum 
pseudovinae at the higher reliefs. Due to the sand-blasts, the latter often forms 
transitions with the unit of Festucetum vaginatae holoschoenosum. Despite the fact 
that only the typicum and festucetosum are represented in the vegetation map, these 
units have no homogeneous vegetation. At the lower parts of the typicum unit, a 
zone highly dominated by Juncus compressus can be found. The 15-50% coverage of 
Juncus compressus is characteristic of this zone. Its most typical stands are at the 
north-western part of the lake. In the other parts of the lake it is substituted a zone 
in which the dominance of Agrostis stolonifera is higher, the dominance of Carex 
distans in this unit is lower than their coverage in the typicum: Coverage of Agrostis 
stolonifera here is 25-30%, the Carex distans has 1-3% coverage here. In the typicum 
unit, both have coverage of 20-25%. 
In the higher parts of the Agrostio-Caricetum distantis association a 
festucetosum pseudovinae subassociation developed. The coverage of Festuca 
pseudovina is from to 10-20%. This zone also is not homogeneous: in some parts of 
the lake bed zones with a higher dominance of Cynodon dactylon and Poa 
angustifolia can be recognized. Due to their small width, these units have no 
representation in the vegetation map; the given scale did not make it possible (cf. 
K Á R P Á T I and K Á R P Á T I , 1959; B O D R O G K Ö Z Y , 1960; B A G I , 1988). The nearness of 
the sandy territories in indicated by the occurence of the following species in their 
stands: Silene conica, Holoschoenus vulgaris, Tragopogon floccosum, Scabiosa 
ochroleuca, Echium vulgare, Carex flacca. 
b ) V E G E T A T I O N O F T H E S A N D Y T E R R I T O R I E S 
In previous years, wine-growing was the most important agricultural activity on 
the surrounding sand dunes. There were plough-lands on the flat territories. The 
cultivation of corn, first of all rye, was traditional here. Economical and 
environmental protection reasons caused agricultural utilization to be abandoned. 
Depending on time of the giving up of agricultural utilization, the regeneration 
processes of the natural vegetation have reached different stages. On the site of the 
former plough-lands, Diplotaxi tenuifoliae-Agropyretum repentis association 
developed (cf. M Ü L L E R and G Ö R S , 1969; M U C I N A , 1982; G R Ü L L , 1985; K O P E C Z K Y , 
1986). The characteristic vegetation type in the abandoned vineyards is Tribulo-
Tragetum corispermetosum. Elements of Digitario-Porlulacetum association often can 
be found (cf. F E L F Ö L D Y , 1942; TÍMÁR, 1955; B O D R O G K Ö Z Y , 1955, 1959a). The 
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above mentioned associations can be regarded as the starting state of the 
regeneration processes of the vegetation. The direction and the speed of these 
processes are in close connection with the exposition and inclination of the slopes of 
the sand formations. A fast regeneration of Festucetum vaginatae typicum (rarely 
stipetosum sabulosae subassociation) takes place on the tops of sand dunes and their 
southern-like slopes. In the depressions between the sand dunes, the regeneration of 
subassociation of salicetosum rosmarinifoliae of Festucetum vaginatae community 
(often a holoschoenosum facies, occasionally calamagrostiosum f ades of this unit) 
rapidly takes place. The regeneration processes arc the slowest on northern-like 
slopes of the dunes. The weed communities develop in a direction of Secale silvestris 
facies (in a lower ratio Cynodon dactylon facies) of Brometum tectorum association. 
The first step of regeneration on the more extended flat territories leads to the 
formation of Brometum tectorum cynodonosum community. Depending on the 
degree of grazing, later, this community develops in the direction of Potentillo-
Festucetum pseudovinae danubiale (in the first step it has a cynodonetosum 
subassociation) or in a direction of Festucetum vaginatae (lower units of this arc 
dependent on the relative distance of the surface from the water-table) (cf. 
B O D R O G K O Z Y , 1959b; S Z U J K 6 - L A C Z A , 1986). 
Typical Brometum tectorum association has developed only in the south-east 
part of the mapped territory where an abandoned sand-pit can be found. The 
possible regeneration processes are summarized by means of a flow diagram 
(Fig- 2). 
Typical stands of associations of the sandy succession can be studied on the 
high sandy dunes (sandy hills) and in territories that were not under agronomical 
utilization. They have been mentioned in connection with their regeneration 
processes (cf. SoO, 1 9 2 9 ; Z S O L T , 1 9 4 3 ; B O R I I I D I , 1 9 5 6 ; B O D R O G K O Z Y , 1 9 5 7 ; 1 9 8 2 ; 
B O D R O G K O Z Y and F A R K A S , 1 9 8 1 ; K O R M O C Z I , 1 9 8 3 ) . The associations of sandy 
vegetation, its lower units and the transitions between them were situated in a very 
detailed manner, in order that the vegetation map may be a useful basis for studies 
on the vegetation transformation processes, including also the regeneration 
processes. 
The Achilleo-Festucetum pseudovinae association has very small stands in the 
core area. The more heavy soil and the high organic matter content are important 
edaphic factors in the development of this unit. Its small patches can be found in the 
shore zone of the lake (cf. SoO, 1947). 
A smaller part of the territory is covered by a characterless woody-shrubby 
vegetation. This consists of the following species: Robinia pseudo-acacia, Populus 
canescens, P. alba, Ailanthus glandulosus, Ribes aureum, Crataegus monogyna and 
many kinds of fruit-trees. According to their herb layer, the stands can be classed 
into cenotaxon Bromo sterili-Robinietum (POcs 54) S o 6 64 (cf. So6 , 1937; 
H A R G I T A I , 1 9 4 0 ; POcs, 1 9 5 4 ; B A B O S , 1 9 5 5 ) . The herb layer sometimes overextends 
from beneath the woody vegetation and mixes with elements of Festucetum vaginatae 
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association (more often with elements of Calaniagrostis facies of salicetosum 
subassociation). 
T T DA 
Fig. 2. Possible ways of regeneration of natural communities of sandy grassland; TT: Tribulo-Tragetum. 
DA: Diplolaxi tenuifoliae-Agropyrelum, BT: Bromelum teclonim, typ: typicum, sec: Secale silvesrris facies, 
cyn: facies or subassociation of Cynodon dactylon, FV: Festuceium vaginatae. sal: salicetosum 
rosmarinifoliae, hoi: Holoschoenus facies, PF: Poicntillo-Festucetum pseudovinae. +: top of dune, #: 
depression between dunes, x: slope of dune, o: flat territories, g: grazing. Double arrow refers to fast, 
simple arrow to slow, dotted arrow to uncertain or probably insignificant processes. 
c ) RECOMMENDATIONS FOR H I E PROTECHON OF VEGETATION AND UTILIZATION 
OF T H E CORE AREA 
The most important values of the nature in the Szappan-szck core area arc the 
lake itself, the unique(plant)communities in the water and the special mud 
vegetation in the dried lake. Unfortunately, these will disappear if the decrease in 
the average water-level and the alkalinity of water conlinues. Further investigations 
are needed to search for the causes of the long term fluctuations of the water level 
and of the water-table: The insufficiently available data refer to a periodicity of 50 
years: the water-table increases during 20-25 years and then after decreases to the 
same level during the same length of time. The investigations of the role of water 
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management - including the diking - in the development of the present situation 
must be an issue to consider. Another question is: what if the diking caused an 
irreversible shift in the (determination of) level of the water-table. 
Besides the regional problems of the Szappan-szék core area, there is a 
problem of this territory which needs obvious and urgent solution. The problem 
indirectly issues from the decrease in the height of the water level; the paths -
originally leading to the shore - simultaneously with the water loss of the lake, 
moves more and more away towards the deeper parts. Trampling destructively 
affects the vegetation, even if the vegetation of territories that are no lower trampled 
on only very slowly regenerates ( B A G I , 1 9 8 8 ) . The eastern part was spared in recent 
times, therefore, the vegetation form a complete zonation system there. Meanwhile, 
this part has become suitable for vehicles to be driven. The problem of such passage 
must be solved by increased control and there must be heavy penalties imposed on 
trespassers. 
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Appendix 
The key for the identification of the units of the vegetation map of the Szappan-szék biosphere-
reserve core area: 1. Suaedetum maritimae hungaricum, 2. Suaedetum maritimae hungaricum Puccinellia 
facies, 3. Lepidio-Puccinellietum limosae, 4. Agrostio-Caricetum distantis typicum, 5. Agrostio-Caricetum 
distantis festucetosum pseudovinae, 6. Brometum tectorum typicum, 7. Brometum lectorum Cynodon facies, 
9. Festucetum vaginatae typicum, 10. Festucelum vaginatae stipetosum sabulosae, 11. Festucetum 
vaginatae salicetosum rosmarinifoliae normale, 12. Festucetum vagintae salicetosum rosmarinifoliae 
Holoschoenus facies, 13. Potentillo-Festucetum pseudo\inae danubiale mainly cynodontetosum, 16. 
Diplotaxi tenuifoliae-Agropyretum, 17. Diplotaxi-Agropyretum x Brometum tectorum Cynodon facies, 18. 
Bromo sterili-Robinietum underwood x Festucetum vaginatae Calamagrostis facies, 19. Forests, (clusters 
of) trees, 20. Cultivated lands: plough-lands, orchards, 21. steep slope of the lake shore. 
The combined symbols mean transitional vegetation units. 
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